Gonadotropin-releasing hormone molecular forms in mammalian hypothalamus.
Multiple forms of GnRH have been detected in brain tissue of species from all nonmammalian vertebrate classes, but in mammals it is generally believed a single molecular form of GnRH is present. We have investigated the possibility that additional structural variants of GnRH are present in mammalian (sheep, rat, and human) hypothalamus. Hypothalami were extracted with acetic acid and subjected to gel filtration chromatography and reverse phase HPLC systems specifically designed to separate GnRH analogs. Column fractions were assayed for immunoreactive GnRH using a library of specific antisera raised against the five known vertebrate GnRHs. Biological activity of the fractions was assessed by measuring their ability to release LH and FSH from cultured rat pituitary cells and/or LH release from dispersed chicken pituitary cells. Receptor binding activity was also measured in fractions from the human extract, using rat pituitary membranes. Several immunoreactive and biologically active forms of GnRH were found in sheep, rat, and human hypothalami. The major immunoreactive peptide consistently coeluted with mammalian GnRH. The other forms were not identifiable as any of the other known vertebrate GnRHs. Control experiments suggest these are modified forms of mammalian GnRH, which are artifacts generated during HPLC purification. Chromatographic and immunological studies indicate these forms of GnRH include peptides eluting both earlier and later than mammalian GnRH and which appear to be modified in the middle region and/or at the COOH-terminus of the molecule. Novel immunoreactive forms of GnRH, distinct from modified mammalian GnRH, were not apparent in any of the species. In chicken and rat pituitary cell bioassays and in rat receptor binding studies, the mammalian form of GnRH in HPLC fractions of the sheep and human hypothalamus displayed activity appropriate for this immunoreactive peak being mammalian GnRH. Some of the additional immunoreactive peaks (thought to be modified forms of mammalian GnRH) also displayed LH-releasing activity in the chicken and rat systems. Gonadotropin-releasing activity or receptor binding activity due to a second, novel, GnRH-like substance in HPLC fractions of the sheep and human hypothalamus was not detected. These data provide evidence for a single form of GnRH in sheep, rat, and human hypothalamus, unlike species from other vertebrate classes where two or more GnRHs are present within a single tissue.